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Introduction
Economic sanctions theory claims that economic pressure on civilians translates into pressure on the government for policy change (Hafner-Burton 2014). However, a widely held criticism of this claim is that economic sanctions frequently fail to achieve desired policy changes, while still harming the civilian population ( This paper contributes to the literature in an interdisciplinary manner by incorporating a quantitative analysis of the effect of economic sanctions into the legality judgment. The goal is to verify the empirical premise underlying the judicial assessment of economic sanctions.
More specifically, the proportionality principle -the "cardinal principle" of international law (International Court of Justice 1996, 257, para. 78) -relies on assumptions about empirical regularities that the legal discipline implicitly draws as a basis for the normative judgement.
We aim at highlighting the dependency of the proportionality judgment on empirical insights gained about the relationship between economic sanctions and human rights. On a more general note, this paper seeks to refine our understanding of the interaction of normative and empirical aspects when applying the cardinal principle of international (and national) law. The empirical assumptions linked with the proportionality principle materialize on two 2 levels. First, the issue of effectiveness is associated with the necessity test derived from the proportionality principle. The necessity test involves an assessment of whether the measure is well-suited to achieve the sanction's objective (e.g., changing the target country's policies).
This test implies an empirical judgment regarding whether sanctions exert a substantive effect on the achievement of their objectives. Our analysis addresses the empirical and normative interaction in the necessity test by studying economic sanctions that are explicitly aimed at improving the human rights situation in the targeted country and, on that basis, the effectiveness of these sanctions in improving human rights is assessed. Methodologically, our approach offers an improvement compared to previous studies ( Second, we extend the analysis by Gutmann et al (2016) and offer novel empirical insights for conducting the proportionality test by examining the causality claim between sanctions and the human rights situation. Both legal and political science literature typically presume the existence of a causal relationship between sanctions and human rights deteriorations.
Empirically, the question is whether the human rights situation is worsened as a consequence of the imposition of the sanction. The literature that has tried to confirm this, however, suffers from several drawbacks hindering such a causality assessment, particularly by ignoring the endogeneity of the imposition of sanctions to the human rights situation. In a nutshell, a careful empirical analysis of the human rights consequences of economic sanctions has to disentangle the treatment effect, that is, the consequences of economic sanctions themselves, from the selection effect, that is, the reasons for why sanctions have been imposed in the first place. We aim at addressing this endogeneity issue of measuring human rights consequences, and the legal question then becomes how the proportionality judgment can be informed by accounting for endogeneity. We find that once the endogeneity of treatment assignment is taken into account, the adverse human rights consequences of sanctions expressed in large parts of the literature are no longer unambiguously supported by the data. Our analysis focuses on the US, since we are able to credibly address the endogeneity problem specifically for US sanctions. However, as an extension, we distinguish sanctions where the US has been joined by other nations or international organizations.
The results of our empirical analysis inform the legal interpretation on three levels. First, because we find no evidence that sanctions actually lead to human rights improvements, economic sanctions do not pass the necessity test in those cases in which sanctions aim at an improvement of human rights in the target country. On the contrary, we find that sanctions which aim specifically at improving human rights protection in the target country lead to a deterioration of said rights, even when the endogeneity of the imposition of sanctions is accounted for. Second, because economic sanctions can have very different effects on different categories of human rights, the proportionality analysis has to include an assessment of the impact of sanctions on different categories of human rights (basic, economic, emancipatory, and political) rather than confounding them in one overall effect. This finding calls for a refinement of the legal proportionality analysis. Third, accounting for causality for the purpose of assessing proportionality reveals a differential effect of sanctions on human rights.
More specifically, disproportionality cannot be found for the effect of sanctions on basic, economic, and emancipatory human rights, unlike for their effect on political and civil rights.
This finding calls into question the dominant narrative of disproportionate economic sanctions. Lastly, this contribution highlights the dependency of the proportionality principle on empirical insights, rather than assumptions, thereby suggesting that the application of such core legal principles should make use of the research methods offered by other disciplines to gain such insights.
The paper is structured as follows. Section 2 introduces the legal background, that is, the necessity and proportionality tests. Section 3 presents the empirical analysis and its results.
Section 4 re-visits the legal analysis in light of the empirical results. Section 5 concludes.
Legal analysis -Necessity test and proportionality test as legality benchmarks
There is little doubt that economic sanctions may have a detrimental effect on human rights.
There are numerous anecdotes illustrating the harmful effects of economic sanctions on civilians (Happold 2016, 88) . Because there are multiple dimensions of human rights, violations can materialize in different forms. In line with international human rights agreements, we distinguish four human rights categories: basic human rights (e.g. political imprisonment, torture), economic rights (e.g. property rights, freedom to trade), emancipatory rights (e.g. women's economic and political rights) and political rights and civil liberties (e.g. freedom of assembly and speech). For example, the right to life is threatened by execution, disappearance or torture. All of these human rights have been addressed and protected by international agreements, both on the global and regional level (see Table A1 in the Appendix), and states are required to take positive measures to protect the recognized rights (Reinisch 2001, 862) .
Although the potential of sanctions for an adverse effect on human rights does not seem controversial on a theoretical level, the legality of specific economic sanctions still depends on two questions. First, the legal benchmark against which the lawfulness of economic sanctions can be assessed must be clarified -this is an exercise of legal interpretation as it concerns determining the applicable substantial law standard (Marossi/Bassett 2015).
Second (and more relevant for the purpose of this analysis), the degree to which quantitative analysis can inform the legal judgment depends on the extent to which the legal assessment is contingent on a precise understanding of the empirical facts. This particularly relates to the humanitarian impact of sanctions and the causality between sanctions and changes 4 in the human rights situation. To that end, the legal standard must be examined as to the extent to which it incorporates empirical contingencies and how they interact with the normative analysis.
The applicable legal standard for states to impose economic sanctions does not rest solely in the framework of the UN Chapter VII. States enjoy freedom under the rules of state responsibility in customary international law to impose unilateral sanctions (Kern 2009, 57) . However, this freedom granted under international law does not release the sanctioning state from legal restrictions, as the implementation of sanctions is bound by fundamental norms of international humanitarian law and international law of human rights (Reisman/Stevick 1998, 86-141) . Some controversies surrounding the direct effect of human rights notwithstanding (O'Connell 2002, 63-79), it is widely acknowledged that at least necessity, proportionality, and discrimination standards apply to any party imposing sanctions.
In the particular case when sanctions are associated with collateral damages occurring to non-dispute parties, the international humanitarian law principles of necessity and proportionality constitute the legal yardsticks for determining the extent of permissible collateral damage (Owen 2013, 117 ).
Thus, irrespective of the applicable substantive law (international humanitarian law or countermeasure law), the principles of necessity and proportionality determine the legality of economic sanctions on the basis of social goals, costs, and alternative consequences (Reisman/Stevick 1998, 129) . For the purpose of this analysis both tests -necessity and proportionality -invite empirical verification.
The necessity test
The principle of necessity requires that the imposing state limits itself to those measures that can reasonably be expected to achieve its objective (Owen 2013, 118; Geiss 2005, 175) .
Necessity thus involves a weighing and balancing of the sanction's measure in question and whether it is likely to achieve the sanction's objective (e.g., changing the target country's policies). The necessity test does not give unconditional discretion to the state as to the choice of the measure it considers necessary to attain the objective. Rather, the measure concerned should be subject to an empirical assessment regarding the prospective effect on achieving the objective (Kern 2009, 65 ). Therefore, there should be an initial comparative test, assessing the proposed measure regarding its effects in comparison to all other alternatives (Reisman/Stevick 1998, 130;
Owen 2013, 118). That is, economic sanctions pass the necessity test only if they plausibly generate economic impact on the target country's economy, which in turn could have some effect on political groups that could induce a policy change by the regime (Kern 2009, 65 ). This effect of sanctions, however, may be questionable in many cases. For example, sanctions imposed on the Haitian government benefitted some wealthy individuals in Haiti, while large parts of society had to suffer from hunger as a consequence of the sanctions 5 (Tsagourias/White 2013, 231). In such cases, the effect of sanctions is, at best, unclear.
Consequently, in cases where an initial evaluation suggests that sanctions are likely to be effective in an economic and political sense, the sending country should still have in place a set of contingency plans to abandon sanctions when they are shown to lack proportionality, or to be ineffective in meeting their objectives (Kern 2009, 65 ).
The proportionality test
The proportionality test prescribes a limit on the damage permitted under the necessity inquiry (Owen 2013, 118) . It restricts the magnitude of damage that may be found by the necessity test. Even if necessary, a sanction may not exceed the bounds of proportionality (Reisman/Stevick 1998, 131) . The central function of the proportionality principle is to keep countermeasures from spiraling out of control (Franck 2008, 763 ).
The International Court of Justice (ICJ) has specified the somewhat construed term of proportionality in relation to the use of armed force, which can also inform judgements in the context of the collateral impact of economic sanctions on civilians. The ICJ interprets proportionality to prohibit the infliction of unnecessary suffering on combatants, that is, to cause "a harm greater than that unavoidable to achieve legitimate military objectives" (ICJ 1996, 257, para. 78). This also implies "never [to] use weapons that are incapable of distinguishing between civilian and military targets" (ibid.). While jurisprudence has not offered a precise "exchange rate" for weighing measure and collateral damage, it still generally imposes limitations on the implementation of sanctions in order to minimize the losses to those not responsible for the initial unlawful act. These restrictions are further manifested in the concept of indiscriminate attacks codified in Article 51(5)(b) of Additional Protocol I, according to which an attack is indiscriminate and hence prohibited if it can be expected to cause incidental loss of civilian life, injury to civilians, or damage to civilians.
While the weighing of interests and rights concerned is a genuine normative and legal exercise, there is an empirical dimension to assessing proportionality of the sanction to the effect -this is so because the amount of permissible collateral damage can only be determined in light of the actual degree and durability of the injury posed to the public (Owen 2013, 118) . The proportionality assessment rests on empirical parameters, because it requires a sanctioning state to assess the prospective economic, social, and political effect of rights is lacking, the legal necessity test may contribute to this literature by offering a more sophisticated approach. Under the necessity test, a legitimate goal pursued by the sanctioning party is evaluated against the prospective effects. The necessity test thus limits the analysis to those cases in which the sanctioning party explicitly seeks to improve the human rights situation and precludes sanctions aimed at other goals (e.g. suppression of dictators or ending wars). Hence, the assessment requires, in a first step, the identification of sanctions that are explicitly aimed at improving the human rights situation and, secondly, to study the effect of the measure towards this goal. By adapting the approach typically chosen in the political science and economics literature to the peculiarities of the legal necessity test, we may gain an enriched analytical perspective.
Second, and in relation to the proportionality test, it is essential to evaluate whether economic sanctions actually lead to adverse effects on the human rights situation, as is often presumed in the legal literature to justify concerns with respect to proportionality.
More specifically, causality in the relationship between sanctions and human rights has to be determined. There are two ways to structure the empirical part of the proportionality analysis. One mirrors the general approach in the legal literature, according to which proportionality is determined by considering all dimensions of human rights (basic, economic, emancipatory, and political) as one uniform body of human rights. Legal studies typically do not differentiate in their analysis the distinct effects of sanctions on various dimensions of human rights. Another more sophisticated approach allows for differentiation between the kinds of human rights concerned in order to detect potentially ambiguous effects on human rights. Hence, the contribution of an empirical assessment of proportionality should proceed in two directions: To study the causal impact of sanctions on human rights as one uniform category and, alternatively, to distinguish between types of human rights in order to gain a more differentiated picture of the (adverse or positive) impact of sanctions on specific human rights dimensions. Table A2 in the Appendix. In total, 34 out of these 111 countries were subject to US sanctions.
To get a first impression of the human rights situation in sanctioned and non-sanctioned countries, Table 1 displays the average human rights scores in both groups alongside t-tests of differences between the groups. Table shows mean values of the overall human rights indicator and the four human rights dimensions for country-year observations (not) subject to sanctions alongside t-tests of differences between the groups. ** and * indicate significance at the 1 and 5 percent level, respectively.
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The human rights situation is clearly worse in sanctioned countries compared to their non-sanctioned counterparts as indicated by the negative figures for the latter. The difference is as large as 1.4 standard deviations for the overall human rights indicator. However, can we take these differences at face value?
Estimation strategy
The descriptive findings outlined in Table 1 are not surprising and do not necessarily imply that sanctions lead to a deterioration of human rights. In fact, sanctions are typically imposed for three reasons (Hufbauer et al, 2009 ): (i) to coerce states (or militant groups within states) to stop threatening or infringing the sovereignty of another state; (ii) to foster democratic change in a country, protect democracy, or destabilize an autocratic regime; or (iii) to protect the citizens of a state from political repression and enforce human rights. As a consequence, one would expect the human rights situation in countries that are about to be sanctioned to be worse than that of the average non-sanctioned country. Only a careful empirical analysis of the human rights consequences of economic sanctions ensures that the treatment effect, that is, the consequences of economic sanctions themselves, is disentangled from the selection effect, that is, the reasons for why the sanctions have been imposed in the first place.
The simplest -yet imperfect -way to account for the selection effect is to estimate the conditional effect of sanctions on human rights, holding other variables related to the human rights situation constant. To do so, we rely on a simple two-way fixed effects panel model:
The dependent variable y it is one of the five human rights indicators, our key independent variable is the binary sanction variable sanctions it . Country-fixed effects α i and time-fixed effects λ t account for a global non-linear time trend, as well as time-invariant unobserved heterogeneity in human rights protection between countries. The control variables x ′ it include one-year lagged realizations of the four human rights dimensions, a country's level of democracy as well as dummy variables for minor conflicts and major conflicts. Additionally, we consider the following one-year lagged macroeconomic variables as controls: real GDP per capita in logs, the growth rate of real GDP per capita, population size in logs, trade openness (exports plus imports divided by GDP), the trade share with the US (exports to plus imports from the US divided by the country's total exports plus imports), economic and military aid per capita received from the US (both in logs), and foreign direct investment per capita from the US (in logs). The error term is denoted by ε it .
In a second step, we account for the fact that a two-way panel fixed effects model might not be sufficient to tackle endogeneity concerns. Indeed, the indicator for economic sanctions might be systematically related to unobservables -e.g., the economic, political, and social environment in targeted countries beyond the set of covariates employed in the regression analysis -leading to biased estimates. To account for this potential endogeneity problem and to identify the causal influence of US economic sanctions on the target states' respect for human rights, we employ an endogenous treatment model. Endogenous treatment models allow identification of the causal treatment effect when selection into treatment is based on unobservable factors that also affect the outcome of interest. An endogenous treatment model consists of two parts. The first part, the outcome model, is similar to the least squares model in Equation (1):
All variables are defined as in the OLS case. The second part, the selection model, is a probit model explaining the selection into treatment:
it is a latent variable, which is assumed to be standard normally distributed such that
and z it is a vector of exogenous covariates that affect the likelihood of being selected into treatment. The vector z it in the selection model may, but does not have to, overlap with the vector of covariates x it employed in the outcome model.
To see how the endogeneity of treatment assignment affects the outcome of interest, it is helpful to take a closer look at the relation between the error terms of Equations (2) human rights situation tend to concur with unobservables that increase (decrease) the likelihood of being subject to US economic sanctions. As a consequence, the standard OLS estimates would be biased.
Estimating the treatment effect presupposes the identification of ρ which, in turn, requires that at least one variable in the vector z it is not included in vector x it . This nonincluded variable (or variables) also needs to be significantly correlated with the likelihood of receiving treatment, but uncorrelated with the error term of the outcome model. We refer to a variable that fulfills these conditions as a treatment instrument. The vector z it of the selection model includes all variables mentioned as part of vector
Treatment instruments
x it in the outcome model. In addition, we control for US President-specific and time-specific influences, such as differences in foreign policy positions between US Presidents (Reagan, Bush Sr., Clinton, Bush Jr., and Obama) or changes in the global political environment (e.g., the fall of the Iron Curtain or the adoption of the Millennium Development Goals), with the help of US President-fixed effects.
Table A3 in the Appendix shows that, indeed, two of the three treatment instruments (geographical distance and genetic distance) explain significant differences in the likelihood of being sanctioned and the sign of the estimated coefficients is in line with our priors.
Based on a modified overidentifying restrictions test, we can confirm that our treatment instruments are excludable, that is, uncorrelated with the error term of the outcome model.
Hence, we are able to identify a causal effect of economic sanctions on human rights with the help of the endogenous treatment model.
Empirical results
The OLS estimates from the two-way fixed effects model are presented in Table 2 . These results suggest that US economic sanctions have an adverse effect on the target state's respect for human rights in general and basic human rights as well as political rights and civil liberties in particular. This finding is well in line with the evidence provided by Peksen (2009) and Wood (2008) . Quantitatively, the effects indicate that the human rights situation in countries that are subject to sanctions is, ceteris paribus, roughly ten percent of a standard deviation worse than in non-sanctioned countries. In contrast, we do not find a significant association between economic sanctions and the level of economic rights or emancipatory rights. 1). Models include control variables described in Section 3.2, as well as country-fixed effects and yearfixed effects. ** and * indicate significance at the 1 and 5 percent level, respectively.
As mentioned before, panel least squares estimations might not be sufficient to address endogeneity concerns. Hence, Table 3 presents the estimates based on our endogenous treatment model. Here, we not only look at the effects of sanctions in general (row 1), but also on specific subgroups of sanctions. We distinguish between sanction episodes imposed because of human rights violations (113 observations; row 2) and those imposed for other reasons (122 observations; row 3), as well as between unilateral sanctions imposed only by the US (133 observations; row 4) and multilateral sanctions where the US was joined by other nations or international organizations (102 observations; row 5).
The results based on the endogenous treatment model draw a different picture than the OLS estimates. Regarding sanctions in general (row 1), the treatment effect estimates for overall human rights and basic human rights are smaller and statistically insignificant, indicating that the OLS estimates are indeed biased downwards due to endogeneity. A dispiriting finding is that sanctions that aim specifically at improving the human rights situation (row 2) are found to have a strong negative effect on basic human rights and on political rights (respectively twenty and ten percent of a standard deviation). Furthermore, the results suggest that the common criticism that economic sanctions may lead targeted regimes to become even more repressive (making the human rights situation worse) is only true with respect to political rights. The adverse effect on political rights is due to both human rights-motivated (row 2) and other sanctions (row 3) as well as due to multilateral sanctions where the US was joined by other countries or international organizations. In contrast, we find a strong and significantly positive influence of US economic sanctions on the target state's respect for emancipatory rights. The positive effect on emancipatory rights is particularly driven by US non-human rights sanctions (row 3) and unilateral US sanctions (row 4) and has been discussed extensively in Gutmann et al (2016) . Table shows effects of US sanctions on the overall human rights indicator and the four different human rights dimensions based on endogenous treatment models (Equations 2 and 3). Models include control variables described in Section 3.2, as well as country-fixed effects and year-fixed effects. ** and * indicate significance at the 1 and 5 percent level, respectively. The results of the selection stage can be found in Table A3 in the Appendix.
Re-visited legal analysis incorporating the empirical results
The proportionality judgment on economic sanctions rests on empirical premises connected to both the necessity test and the proportionality test. Our empirical results offer insights that are relevant to the legal assessment in several regards. First, on the level of the ne-cessity test, the empirical results feed into the assessment of whether economic sanctions can reasonably be expected to achieve their objective. In fact, economic sanctions can be imposed in pursuit of different objectives, which requires an assessment of the effectiveness of sanctions based on their contribution to achieving their specific objective. In this regard, the empirical analysis offers a differentiated assessment for those economic sanctions explicitly aiming at improving the human rights situation (Table 3 , row 2). We find that those sanctions do not produce improvements in any dimension of human rights and that a strong deterioration of the protection of basic rights occurs. The legal implication of this result is the unlawfulness of the sanction, as economic sanctions not passing the necessity test are to be considered disproportionate and thus illegal. While our results cannot generally rule out the necessity of future economic sanctions indenting to improve human rights, the results cast doubt on the general suitability of economic sanctions as an instrument to improve the human rights situation in a country.
Second, on the level of the proportionality test the results inform the legal analysis by allowing us to determine the effect of sanctions on human rights and thus to ascertain the actual degree and durability of the injury posed to the public. The empirical results reveal significant ambiguity in the effects on human rights, which speaks against treating human rights as a single homogenous category. Indeed, effect heterogeneity is illustrated by the difference between treating human rights as one category (Table 3 , column "overall") and the results for the respective individual human rights dimensions (Table 3 , columns "Basic, Economic, Emancipatory, Political"). For the legal analysis, this ambiguity offers input for the "weighing and balancing" exercise that is genuinely associated with the proportionality test (Franck 2008) . That is, the divergent effects on different human rights feed into an overall proportionality assessment of the imposition of economic sanctions. For the purpose of further refining the overall proportionality test, recourse can be taken to criteria such as the gravity, duration, number of victims concerned, irreversibility of the injury, etc.
However, these parameters would require additional information about the actual human rights situation.
Third, the proportionality analysis must be concerned about endogeneity and take the determination of the causal effect of economic sanctions seriously. In particular, a simple "before-after-comparison" of human rights is not sufficient for a legal analysis. More specifically, reliance on descriptive statistics as shown in Table 1 , which taken by itself would suggest a dramatic deterioration of human rights due to economic sanctions, would render the legal analysis empirically ill-founded. However, accounting for endogeneity casts doubt on the prevailing view of the disproportionality of economic sanctions. In fact, we find no worsening of basic, economic, and emancipatory human rights, while sanctions indeed have an adverse effect on political rights. Without prejudice to the individual case, this indicates that economic sanctions typically cannot be claimed to lack proportionality.
Fourth, the discussion above has implications for the legal assessment of necessity and proportionality in two different directions. As demonstrated, the necessity test is likely to fail in cases where sanctions primarily serve to force improvements in human rights. This, as such, suffices to render these sanctions unlawful. In contrast, our empirical findings raise less legality concerns with respect to the proportionality test of such measures, because we do not find a consistent pattern of causality between sanctions and human rights deterioration.
The implication of these findings must be assessed on a case-by-case basis. Yet, if sanctions cannot be considered necessary, the proportionality test will not take effect, as its application presupposes the necessity of the measure. For the legality judgment, the necessity test is more likely to indicate the unlawfulness of sanctions, while proportionality is less likely to pose insurmountable hurdles once necessity is affirmed.
Conclusions
Detrimental effects resulting from economic sanctions that harm the civilian population are a widely lamented phenomenon in the legal and social science literature. Both empirical and legal analyses tend to claim a causal effect of the imposition of economic sanctions on the worsening of human rights in targeted countries. Legally, this translates into a finding of disproportionality, rendering economic sanctions unlawful under international law. We have challenged this view through integrating an empirical analysis into the legal proportionality assessment. Our interdisciplinary contribution highlights how decisively the proportionality judgment rests on empirical premises and our analysis further underscores the extent to which this empirical insight can inform the legal analysis. Hence, this paper refines our understanding of the interaction of normative and empirical aspects. We infer the general claim that the proportionality analysis, as the cardinal principle of international (and national) law, should be held open for integrating empirical insight. This claim holds on all stages of law-making and in the application of law, where it is governed by the proportionality principle. In other words, a judge assessing the legality of a public measure, or a law-maker drafting a law, are obliged to observe the proportionality principle and should care about its empirical foundation.
Finally, it should be acknowledged that producing and integrating an empirical analysis poses challenges to lawyers when dealing with sanctions. It also defies practical intuition to expect law-makers and judges to develop an empirical analysis employing high (though desirable) methodological standards. However, the above analysis suggests at least a few rules of thumb that could be used by policy-makers and practitioners in conducting a proportionality assessment. First, verification of the objective of the sanctions matters. Since human rights improvements are unlikely to be attained through sanctions (and thus fail to pass the necessity test), it appears more suitable that policy-makers pursue other objectives.
Second, the differential effects of sanctions on different dimensions of human rights have to be taken into account. For example, our analysis shows that for US sanctions pursuing nonhuman rights goals, emancipatory rights are improved while political rights suffer (Table 3, row 3). Knowledge about such patterns of effects can be valuable for policy-makers. Third, the main hurdle for legality is the necessity rather than the proportionality test, at least where sanctions aim at an improvement in human rights. Hence, the potentially adverse effects sanctions have on human rights tend to be less of a concern, and over-restraint of sanctions is, thus, not warranted on the basis of proportionality. Table shows coefficients and average marginal effects of the selection model. ** and * indicate significance at the 1 and 5 percent level, respectively. The corresponding F-test exclusion statistic when estimating a linear probability model for the selection stage is F(3,2571) = 13.10**, which exceeds the threshold for non-weak instruments in 2SLS estimations.
